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Accelerator Upgrades for NOvA

LLRF Requirements

. Proton source upgraded from 320kW to 700kW Main Injector Recycler
Minnesota . « Recycler reconfigured as a slip stacking pre-injector « Booster injection (Booster Beam to MI) * Independent RF control for two cavities

«  MI will deliver 4.9x10'? protons per pulse
* Beam rep rate reduced from 2.2s to 1.33s

. . * Injections through MI8 Beamline » Slip stacking Booster protons in the RR
*  This results in 6x10%° pot/yr.

Fermilab

« Support for “SyncMItoBooster” and « Booster protons in the Recycler w/o SS

Main Injector, Recycler Beamlines “SyncBoosterToMI” Functions .

Booster injection only

New extraction line from

Recycler to Ml ; NuMI

New Injection line from /neuu-ino line

Ml to Recycler /
Pbar

» Transfer Slip-Stacked beam from RR to MI « SyncRRtoBooster and SyncBoosterToRR

e Transfer beam (not slip stacked) from RR to MI .

Circulating protons
8GeV 1o 120 GeV

Frequency control for aperture scans +-2kHz

e MI will continue to frequency lock to RR « Diagnostics
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New RF stations added
and acceleration rate
switched to 240GeV/s

— Radial position monitor

* Frequency jump on transfer from RR to MI

Recycler LLRF System Slip Stacking

RR NOvA - Recycler to Ml Transfer Timing
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Recycler to MI Transfer Alignment

Injection, Slip-Stacking, Ramping Sequence
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RR NOvVA - Slip-Stacking Timing

Critical Timing Requirements
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The jitter between the following two events
must not exceed 1 Ml turn (~11 uS)
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